It is believed that bird song has evolved as a reliable signal of quality of displaying individuals. Recent research has focused on costs of development of complex song. In the present paper we test if the acquired repertoire size is costly to maintain. We compared changes in song structure in male Whitethroats (Sylvia communis) after 48 h exposure to a stressor (5% body mass weight attached to the tail feathers) vs. changes observed within the same time interval in the control group. The strophe length was marginally significantly shorter in the handicapped males comparing to controls. However, the repertoire size (i.e., a measure of diversity of different song elements) remained intact in both groups. We concluded that the song repertoire in Whitethroats is a static secondary sexual trait. A review of literature has revealed no convincing examples of decreasing repertoire size in adult male songbirds. Further research is needed to improve our understanding of evolutionary and proximate mechanisms maintaining the stability of song repertoires.
Introduction
It is believed that in songbirds the song produced by the male provides females with information about its phenotypic and genetic quality (Gil & Gahr, 2002) . Given that interests of both sexes are conflicting to some extent (i.e., it is to the male's advantage to exaggerate his quality), the stable signalling system must impose some costs on advertising males (Zahavi & Zahavi, 1997) . The reliability of male signals is maintained by a set of physiological and en-vironmental constraints such as energy requirements, predation risk or social aggression (Gil & Gahr, 2002) . In particular, it is hypothesised that the complex song is costly because neural structures underlying its learning develop early in life, when young birds may experience developmental stress due to malnutrition. Thus the nutritional stress hypothesis (Nowicki et al., 1998 (Nowicki et al., , 2002 proposes that "by choosing males based on song features that reflect the outcome of song learning, females really are choosing males that fared better in the face of nutritional (and other) stresses early in life" and "such males are likely to be phenotypically or genetically superior". The hypothesis has received support from experimental studies manipulating the nutritional environment of young (Nowicki et al., 2002; Buchanan et al., 2003; Spencer et al., 2003; Soma et al., 2006; but see Gil et al., 2006) .
The nutritional stress hypothesis focuses on costs of development of the song repertoire and assumes that it is a static indicator trait (sensu Hill et al., 1999) . Another issue is if the song variability already acquired is costly to maintain and sensitive to environmental stressors. There is a growing body of evidence that stress might impair long-term memory retrieval and it appears that this mechanism might be triggered by hormonal reaction involving corticoids (Roozendaal, 2002; Podos et al., 2004) . Additionally the disturbance in immune function caused by the prolonged stress may suppress testosterone production (Folstad & Karter, 1992) . To conclude, we might expect that the repertoire size is sensitive to changes in condition of displaying males and, consequently, can carry reliable information about the present phenotypic quality of signallers.
In our study species, the Whitethroat, sexual advertising involves singing from a perch and song flights (Balsby, 2000a, b) . In a previous paper (Halupka & Borowiec, 2006) we demonstrated that 48 h exposure to a stressor (5% body mass weight attached to the tail feathers) limited the elaborated song flight made by males which in turn lowered their mating success. Here we report results of an experiment in which we tested if such a handicap also affected the repertoire size, another sexually selected trait in Whitethroats (Balsby, 2000a) . We expected that the prolonged stress would influence the expression of song repertoire in handicapped males.
Methods
Data were collected between 1998 and 2002 in a 6 km 2 study plot in SW Poland. All field work was carried out in the morning (4.30-10.30 ) between
